Mitochondrial genome organization and expression associated with cytoplasmic male sterility in sunflower (Helianthus annuus).
A comparative investigation of the organization and expression of the mitochondrial genome in fertile and cytoplasmic male sterile (CMS) sunflower (Helianthus annuus) has been undertaken. A region of mitochondrial genome variation between the two phenotypes has been located in the 3' flanking region of the gene encoding the alpha subunit of the F1 ATPase (atpA). Physical mapping and sequence analysis have been used to show that a rearrangement involving an inversion and an insertion has occurred immediately downstream of the atpA coding region in the mitochondrial DNA from sterile sunflower. This rearrangement has resulted in the creation of a new open reading frame (ORFc) which is co-transcribed with atpA in sterile sunflower. In organello labelling of mitochondrial translation products from the two types of sunflower shows that a 15 kDa protein is synthesized by the mitochondria from sterile sunflower but not by those from fertile plants. The ORFc sequence could encode this 15 kDa protein which may be causally related to the CMS phenotype.